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As managed care has grown to dominate the US health
care delivery system, questions have been raised about
the impact on the quality of care provided to its enroll-
ees. Two important aspects of health care quality are
access to care and the appropriateness of care. This
analysis evaluated the occurrence of preventable hospi-
talizations among managed care (MCO) versus fee for
service (FFS) populations to compare access to and ap-
propriateness of preventive, primary, and surgical
health care services. Rates of preventable hospitaliza-
tions associated with ambulatory sensitive conditions
(ASCs) were calculated based on all discharges from
Massachusetts hospitals in 1995, and categorized by
population characteristics including: age, sex, ethnicity,
and insurance status. Multivariate logistic regression
models were employed to explain the likelihood of hav-
ing a preventable hospitalization. Rates of preventable
hospitalizations for two of the conditions evaluated
(perforated appendix and diabetes complications) were
lower for MCO enrollees. For two additional indicators
(immunization preventable pneumonia and low birth
weight), MCO rates were no different from FFS rates.
Results for pediatric asthma were inconclusive. For four
out of five quality indicators evaluated, individuals in
Massachusetts MCOs are doing better or no worse
than their counterparts in FFS plans. Until population-
based data on managed care enrollees becomes avail-
able, and until such data can be linked to utilization
and health outcomes information, investigations into
the quality of services provided by MCOs compared to
FFS plans cannot be definitive.
 
Introduction
 
As managed care has grown to dominate the US
health care delivery system, questions have been
raised about its impact on the quality of care pro-
vided to its enrollees. The managed care industry
has faced considerable media scrutiny over the
past few years and press reports have become in-
creasingly negative, often relying on anecdotes
that describe dramatic life-threatening events [1].
Although recent evidence does not indicate a pat-
tern of inferior quality of care for HMO enrollees,
some studies have suggested that managed care
may impact negatively on the health of some vul-
nerable subpopulations [2,3].
Quality of care has been defined by the Institute
of Medicine as “the degree to which health ser-
vices for individuals and populations increase the
likelihood of desired health outcomes and are con-
sistent with current professional knowledge” [4].
Two important aspects of health care quality are
access to care and the appropriateness of care.
One way to evaluate these factors is to examine
ambulatory sensitive conditions (ASCs). These are
conditions for which hospitalization can be avoided
if ambulatory care is provided in a timely and ef-
fective manner [5].
A number of recent studies have examined the
factors that influence the rates of hospitalization
for ASCs for given populations, including access
to primary care physicians [6–8], variations in dis-
ease severity [9], health care-seeking behavior [7],
and socioeconomic factors such as income and
level of education [9–12].
Another important factor is health insurance
coverage. Weissman and colleagues compared
rates of hospitalization for ASCs for uninsured,
Medicaid, and privately insured patients [13].
They found that individuals with private insur-
ance were less likely to be hospitalized for many
ASCs, indicating more appropriate use of primary
care services. Few studies could be found that
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compared rates of hospitalization for ASCs be-
tween managed care and fee for service (FFS) pa-
tients. For example, Braveman and colleagues [14]
reported that privately insured patients in FFS
plans were 1.2 times more likely to have a rup-
tured appendix than were patients in MCOs.
However, these studies reflect conditions prior to
1990 [14] (before the relatively recent prolifera-
tion in managed care plans), or were restricted to
Medicaid patients [15–17].
The purpose of this study is to compare access
to and appropriateness of preventive, primary,
and surgical health care services for all managed
care and FFS patients in a single state in 1995,
based on objective measures of quality. We used a
methodology developed by the Agency for Health
Care Policy and Research (AHCPR) to identify
hospitalizations that could have been avoided if
adequate and appropriate primary care services
had been available. We used hospital discharge
data for Massachusetts that identifies, with con-
siderable specificity, the expected payer for each
hospital discharge and we compared admission
rates for these conditions for MCO and FFS pa-
tients.
 
Measures of Quality
 
Measures of access to and appropriateness of pri-
mary care services were taken from the Quality In-
dicators (QIs) developed by AHCPR [5]. These
measures have been considered “ambulatory care
sensitive conditions,” which suggests that access
 
to outpatient services and the quality of those ser-
vices can impact hospitalization requirements
[12]. The QIs are rates of specific hospital-based
events. (Software to implement the QIs is available
from the Agency for Health Care Policy and Re-
search. The rate for each QI is defined as: (Out-
come of Interest 
 

 
 Population at risk) 
 

 
 100.)
The numerator of each rate, the outcome of inter-
est, is an ASC that is considered undesirable. The
denominator of each rate is the population at risk
for developing this undesirable outcome (see Ta-
ble 1).
Five QIs were used in this study: low birth-
weight, pediatric asthma discharges, immuniza-
tion-preventable pneumonia and influenza among
the elderly, diabetes short-term complications, and
perforated appendix.
 
Low Birthweight
 
Low birthweight, a major determinant of infant
mortality, is influenced by a number of maternal
factors. Although some of these factors are not
amenable to change, others such as smoking cessa-
tion, higher maternal weight gain, and initiation
of early prenatal care have been linked to an im-
provement in pregnancy outcomes and a reduc-
tion in the incidence of low birthweight [18]. A
disproportionately high percentage of low birth-
weight infants in a particular patient population
may indicate a problem with access to adequate
prenatal care and counseling. Goals for reducing
the incidence of low birth weight have been set by
the Healthy People 2000 project at no more than
 
Table 1
 
Definition of Quality Indicators (QIs)
 
Quality Indicator Outcome of Interest Population at Risk
Discharge based
Low birthweight Insured discharges with diagnoses of: All insured discharges in Major
Diagnosis Category 15
(newborns and other 
neonates)
• light for dates
• fetal malnutrition
• fetal growth retardation, or 
• extreme immaturity or preterm infant
and a birthweight less than 2500 grams in any diagnosis field 
(ICD-9-CM codes 764.0–765.18)
Perforated appendix Insured discharges with either appendiceal abscesses or 
appendicitis with peritonitis in any diagnosis field 
(ICD-9-CM codes 540.0, 540.1)
All insured discharges with any
appendicitis diagnosis in
any diagnosis field
Population based
Pediatric asthma Insured pediatric discharges with asthma in any diagnosis field 
(ICD-9-CM codes 493.0–493.91)
All insured children (ages 0–17)
in the state of Massachusetts
Immunization-preventable pneumonia and 
influenza among the elderly
Insured elderly discharges with immunization-preventable 
pneumonia and influenza in any diagnosis field (ICD-9-CM 
codes 481–487.8)
All insured elderly persons in
the state of Massachusetts
Diabetes short-term complications Insured adult discharges with uncontrolled diabetes, 
diabetic ketoacidosis, diabetes with hyperosmolar or 
unspecified coma in any diagnosis field (ICD-9-CM 
codes 250.02–250.93)
All insured adults in the 
state of Massachusetts
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5% of live births for total US population, and 9%
for African Americans [19].
 
Pediatric Asthma Discharges
 
Asthma that is under good medical control rarely
requires hospitalization [20,21]. A strong relation-
ship has been found to exist between hospitaliza-
tion for asthma and low socioeconomic status,
particularly among children and adolescents. Ade-
quate ambulatory care can prevent hospitalization
for asthma [22,23]. A high rate of pediatric
asthma discharges in a given population may indi-
cate a problem with access to and appropriateness
of primary care. The Healthy People 2000 goals
for reducing asthma morbidity include reducing
pediatric asthma hospitalizations to no more than
225 per 100,000 [19].
 
Immunization-Preventable Pneumonia and Influenza 
Among the Elderly
 
Pneumococcal pneumonia and influenza are sig-
nificant causes of morbidity and mortality in the
US. The elderly and individuals with underlying
medical disorders are at increased risk for compli-
cations from both infections. The CDC Immuniza-
tion Practices Advisory Committee recommends
that pneumococcal and influenza vaccinations be
provided to everyone aged 65 and older, as well as
to other high risk individuals [24,25]. Low utiliza-
tion of vaccines among the elderly has been identi-
fied as one reason for continued high mortality
from influenza. A number of programs and ser-
vices have been suggested to increase immuniza-
tion rates, including the provision of adult immu-
nizations in public health departments, reducing
financial barriers to adult immunization, and en-
couraging primary care providers to provide infor-
mation and immunizations [19]. A high rate of
preventable pneumonia and influenza among the
elderly may reveal a problem in access to immuni-
zations.
 
Diabetes Short-Term Complications
 
The major acute diabetes complications (hypogly-
cemia, ketoacidosis, and diabetic coma) are more
likely to occur if patients do not adhere to ther-
apy. Reasons for lack of compliance may include
poor patient education about the management of
diabetes or inadequate monitoring and surveil-
lance from qualified medical personnel [26]. A
high rate of acute diabetes complications may re-
veal a problem in access to and appropriateness of
primary care diabetic services.
 
Perforated Appendix
 
If appendectomy is performed early, it is often
possible to avoid peritonitis or appendiceal ab-
scess. Although patients may present too late to
prevent these complications, the occurrence of
these two conditions may indicate a problem in
access to needed care or lack of a usual source of
care.
The number of ASCs (the numerator of each
QI) that occurred in Massachusetts in 1995 is pro-
vided in Table 2.
 
Populations at Risk (Denominator of QIs)
 
When there were no expected differences in the
rates of admission to hospital by source of insur-
ance, the population at risk was based on relevant
discharges (see Table 1). Specifically, we would
expect no differences between MCO and FFS
plans in rates of admission for childbirth and ap-
pendectomies as the vast majority of infants are
born in hospitals and appendicitis requires an in-
patient procedure. Thus the denominators for
these two QIs are based on hospital discharges
(discharge characteristics provided in Table 3).
However, for the other QIs it was possible that
managed care enrollees might experience different
hospitalization rates than enrollees in FFS plans.
Thus, since hospital discharge data could not be
linked to patient-level sociodemographic data for
residents of Massachusetts, the population at risk
(denominator) was based on an estimate of the
relevant population of the state. This approach
has been utilized in numerous population studies
[27–29].
 
Data Sources
 
The hospital discharge data used in this analysis
comprised all inpatient discharges from non-Fed-
eral, community hospitals in Massachusetts for
 
Table 2
 
Frequency of selected ambulatory sensitive 
conditions (ASCs) occurring among insured residents of 
Massachusetts, 1995
 
Ambulatory Sensitive Condition (ASC) Number of hospital discharges
Low birthweight deliveries 4045
Perforated appendices 1346
Pediatric asthma 5117
Immunization-preventable pneumonia and 
influenza (elderly only) 1674
Diabetes short-term complications 
(adults only) 7380
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1995. The study employed data from Massachu-
setts because this state has detailed payer informa-
tion for each discharge, allowing for a clear dis-
tinction between MCO and FFS discharges. Each
record in these data summarizes a patient’s hospi-
tal stay using information from the patient’s medi-
cal record or bill. (Because administrative data on
inpatient stays were not created for research pur-
poses, there has been some skepticism about how
well these data reflect clinical practice. A number
of studies have assessed the reliability and validity
of administrative data. In general, administrative
data can be used for research with appropriate
precautions. There has been a significant decline
in error rates during the past several decades since
these data have been used for reimbursement pur-
poses [30–32].) The data elements on each record
document patient characteristics (e.g., age, sex,
and race) and medical information, including spe-
cific diagnoses and procedures.
Reliability of payer information for each dis-
charge has been validated by the state of Massa-
chusett’s Division of Health Care Finance and Pol-
icy (DHCFP) [33]. The DHCFP report indicates
that for an overwhelming majority of discharges
the correct payer was accurately identified, based
on comparisons with actual claims data from pay-
ers in the state. However, the report found that
some hospitals in Massachusetts were unaware or
unfamiliar with new Medicaid managed care pro-
grams. Nearly 23% of all Medicaid discharges
were misclassified as Medicaid FFS discharges,
when in fact the Medicaid recipient was in a man-
aged care plan. Therefore, for the bivariate analy-
ses, we adjust upward the number of Medicaid
MCO discharges to correct for this misclassifica-
tion. (The adjustment consists of taking 23% of
all Medicaid discharges (the percentage that were
misclassified according to the DHCFP report) and
reclassifying from FFS to MCO, thus increasing
the number of MCO discharges in the denomina-
tor of each QI and decreasing the number of FFS
discharges. The numerators for each QI were then
adjusted using the same rates of avoidable hospi-
talization for the correctly classified MCO dis-
charges, and subtracting from the FFS discharges
to ensure the total number of avoidable hospital-
izations for each QI remained the same.)
The population-based denominators described
in Table 1 comprise insured persons (Medicare,
Medicaid, or private coverage) in Massachusetts.
To derive the denominators for the privately in-
sured, the following key steps were taken: (1) de-
termine the size of the population in the state; (2)
determine the proportion of the population that
was privately insured; and (3) determine the pro-
portion of the privately insured that was in
MCOs. Estimates of the civilian population of
Massachusetts for 1995 were obtained from the
US Bureau of the Census [34] for the following
age groups: 0 to 17, 18 to 64, and over 65. Data
from the March 1996 Current Population Survey
(CPS) provided estimates of the proportion of the
Massachusetts population covered by private
health insurance in 1995, including breakdowns
by age, race, and ethnic origin. The CPS does not
include information on whether insured persons
are enrolled in MCO or FFS plans. Therefore, a
state-specific overall managed care enrollment rate
(i.e., penetration rate) for privately insured Massa-
chusetts residents for 1995 was obtained from the
National Research Corporation’s Health Care
Market Guide Survey. (The NRC Survey data
does not provide separate managed care enroll-
ment rates by age and racial breakdowns. There-
fore, the overall managed care enrollment rate
from the NRC is assumed to represent the level of
managed care enrollment for each age and racial
group of privately insured residents in Massachu-
setts. To test the validity of this assumption, data
from the 1994 National Health Interview Survey
(NHIS) were used to estimate the proportion of
privately insured, nonelderly persons in each age
and race/ethnicity group who are enrolled in
MCO or FFS health plans. State-level estimates
are not available from the NHIS, so regional
(northeast) proportions were applied to the state
of Massachusetts. The MCO enrollment rate used
in the population-based denominators (from the
NRC Survey data) was adjusted by the differences
 
Table 3
 
Characteristics of Study Samples for Low 
Birthweight and Perforated Appendix QIs, by insurance plan 
type, Massachusetts, 1995
 
Low Birthweight QI MCOs FFS
Number of maternity discharges: 45,275 33,146
Proportion of maternity discharges (%):
White 90.7 79.2
Black 5.5 8.6
Hispanic 3.8 12.2
Perforated appendix QI
Number of appendicitis discharges: 2292 1911
Proportion of appendicitis discharges (%):
White 89.9 88.3
Black 4.3 3.8
Hispanic 5.8 7.9
Age 
 

 
 18 34.3 28.5
Age 
 

 
 18 65.7 71.5
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in rates of MCO enrollment among the various
age and racial groups. The study results were not
sensitive to any of these adjustments. To calculate
the population denominators, we multiplied the
following: (Civilian population estimate from Bu-
reau of Census) 
 

 
 (Proportion of insured popula-
tion in MCOs from NRC). Since specific MCO
enrollment rates were not available by age and
race/ethnicity categories, a single overall MCO en-
rollment rate was used for all subgroup analyses.
For the Medicare and Medicaid populations in
Massachusetts, state-specific MCO enrollment fig-
ures for 1995 were obtained from the Health Care
Financing Administration (HCFA) [35] and the
Massachusetts Division of Insurance.
Factors including patient age, race/ethnicity,
public versus private insurance coverage, and lack
of health insurance, have been shown to be impor-
tant determinants of health status and utilization
of services [13,36]. Because the availability of
population-based data was limited to these vari-
ables, we performed separate analyses by these im-
portant stratifiers.
 
Statistical Analysis
 
Bivariate and multivariate statistical analyses were
performed for the QIs with discharge-based de-
nominators (low birth weight and perforated ap-
pendix) since all relevant sample data were avail-
able (i.e., the population at risk was captured in
the universe of discharges with the relevant diag-
noses). For the bivariate analyses, significance
tests were conducted on the difference in the rates
of hospitalization between MCO and FFS. A Bon-
ferroni adjustment was made for multiple compar-
isons, with differences in rates between MCO and
FFS considered statistically significant at 
 
P
 
 
 

 
.001. Confidence intervals (99.9%) were also cal-
culated for the difference in rates between MCO
and FFS. The multivariate analyses employed
standard logistic regression models to explain the
likelihood of having an ASC. Where appropriate,
dummy variables were included for patient age,
sex, race/ethnicity, Medicaid coverage, payer type
(MCO or FFS), health status (i.e., number of re-
ported comorbidities), and hospital characteristics
including urban/rural status, teaching status, size,
and ownership. Income data were not available in
the state discharge database.
For the QIs with population-based denomina-
tors (pediatric asthma, immunization-preventable
pneumonia, and short-term diabetic complica-
tions) we could not perform statistical analyses
(i.e., significance tests) as hospital discharge data
could not be linked to the relevant patient popula-
tions at risk (e.g., for pediatric asthma discharges,
all children in Massachusetts). Rates of hospital-
ization were calculated using the MCO enrollment
rates described above for the privately insured,
Medicare, and Medicaid populations in Massa-
chusetts. Since the population estimates (i.e., de-
nominators) for MCO and FFS were driven by
these “baseline” MCO enrollment rates, we tested
the robustness of the differences in rates of hospi-
talization between MCO and FFS by conducting
sensitivity analyses to assess the impact of chang-
ing the MCO enrollment rate. Specifically, we per-
formed a threshold analysis by adjusting the esti-
mate of MCO enrollment downward or upward
(depending on the initial results) until the differ-
ences in rates between the MCO and FFS popula-
tions were eliminated.
 
Results
 
Discharge-Based QIs
 
The overall rate of low birthweight among all in-
sured discharges in Massachusetts was slightly
higher than the Healthy People 2000 goal of 5.0
per 100 newborns (Table 4). There was a signifi-
cantly higher rate of low birthweight infants
among all insured FFS discharges (5.9 per 100
newborns) than among insured MCO discharges
 
Table 4
 
Number of low birthweight infants per 100 newborns in Massachusetts, by insurance status, plan type and race, 1995
 
Population Total MCOs FFS Organizations 99.9% CI for Difference in Rates
All insured discharges 5.2 4.6* 5.9
 

 
1.8, 
 

 
0.7
Privately insured 4.6 4.6 4.8
 

 
0.9, 0.4
Medicaid 7.0 7.7 6.7
 

 
0.4, 2.5
White 4.5 4.1* 5.1
 

 
1.6, 
 

 
0.4
African American 9.1 8.4 9.7
 

 
4.1, 1.4
Hispanic 5.7 5.4 5.8
 

 
2.7, 1.9
Uninsured 6.4
 
*Difference in rates significant at
 
 
 
 .001.
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(4.6 per 100) in Massachusetts in 1995. There
were no significant differences by managed care
versus FFS coverage for Medicaid and privately
insured persons. Analysis by race/ethnicity re-
vealed that the rate of low birthweight infants was
higher for FFS discharges than MCO discharges
only among whites (5.1 versus 4.1 per 100 new-
borns, respectively). For comparison purposes, we
present the results for the uninsured who experi-
enced low birthweight rates (6.4 per 100 new-
borns) midway between privately insured (4.6 per
100) and Medicaid (7.0 per 100) discharges.
Table 5 presents results for the QI evaluating
perforated appendix. The overall rate for Massa-
chusetts (32 per 100) is comparable to the rate re-
ported by Braveman et al. [14] for California (30
per 100). The rate of perforations or abscesses of
the appendix was significantly lower among in-
sured MCO discharges (28.1 per 100 appendecto-
mies) than among FFS discharges (36.7 per 100).
The difference in rates between MCO and FFS was
even larger when examined separately for persons
aged 18 or higher (29.4 and 39.6 per 100 appen-
dectomies, respectively); however, the difference for
children less than 18 years was smaller and not sta-
tistically significant. In analyses by race/ethnicity,
the lower rate of perforations or abscesses of the
appendix among MCO discharges was significantly
different only for whites (28.9 and 38.0 per 100 ap-
pendectomies for MCO versus FFS, respectively).
Results of multivariate analyses revealed that
the likelihood of having a low birthweight dis-
charge was not significantly affected by MCO/FFS
status if other significant factors, including race,
Medicaid status, and hospital characteristics, were
controlled. Conversely, the multivariate analyses
for the perforated appendix ASC indicated that
the likelihood of having a perforation or abscess
of the appendix was lower among MCO dis-
charges, even after controlling for other sociode-
mographic and hospital characteristics. (Due to
the potential misclassification of Medicaid man-
aged care discharges, regressions were also per-
formed excluding Medicaid discharges. The mag-
nitude and direction of the managed care dummy
variable were similar in both regressions, but the
potential for bias does exist. The multivariate re-
sults are available from the authors.)
 
Population-Based QIs
 
Rates of pediatric asthma discharges are shown in
Figure 1. The overall rate for Massachusetts is
higher (3.1 per 1000) than the Healthy People
2000 goal of 2.25 per 1000. Because of small cell
sizes, analysis by age and race could be conducted
only for privately insured discharges. Based on the
estimate of the commercial MCO enrollment rate
in Massachusetts (77.8%), privately insured chil-
dren in MCOs were less likely to have a pediatric
asthma discharge than were privately insured chil-
dren in FFS plans (2.9 and 4.0 per 1000 children,
respectively). This difference held across all three
age groups examined (ages 0–5, 6–12, and 13–17).
Privately insured whites in MCOs were also less
likely to have a pediatric asthma discharge than
were privately insured whites in FFS plans (2.1 and
3.4 per 1000 children, respectively). Conversely,
privately insured African Americans (6.5 and 4.5
per 1000 children, respectively) and Hispanics
(12.3 and 7.4 per 1000 children, respectively) were
more likely to have a pediatric asthma discharge
than their FFS counterparts. Among children cov-
ered by Medicaid, those in MCOs were more likely
to have a pediatric asthma discharge than were
children covered by Medicaid FFS plans (6.9 and
5.6 per 1000 children receiving Medicaid), based
on the estimate of the Medicaid MCO enrollment
 
Table 5
 
Number of perforations or abscesses of appendix per 100 appendectomies in Massachusetts, by insurance status, 
plan type, age and race, 1995
 
Population Total MCOs
FFS 
Organizations
99.9% CI for 
Difference in 
Rates
All insured discharges 32.0 28.1* 36.7
 

 
13.3, 
 

 
3.8
Privately insured 31.9 28.2* 37.4
 

 
14.4, 
 

 
4.0
Medicaid 33.1 26.9 37.3
 

 
23.9, 3.2
 

 
 18 years 27.1 25.7 29.2
 

 
11.7, 4.7
 

 
 18 years 34.3 29.4* 39.6
 

 
16.1, 
 

 
4.4
White 33.0 28.9* 38.0
 

 
14.3, 
 

 
3.8
African American 37.6 34.4 41.8
 

 
33.1, 18.4
Hispanic 20.8 17.7 23.4
 

 
21.9, 10.6
 
*Differences in rates significant at
 
 
 
 .001.
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rate (60%). For comparison purposes, we present
the discharge rate for the uninsured (3.6 per 1000
children) which falls between those for the pri-
vately insured and Medicaid groups, as well as
midway between the rates for MCO and FFS pri-
vately insured rates.
Results of the threshold analysis indicate that
the differences in rates of hospitalization between
MCO and FFS for the pediatric asthma QI are
moderately robust to changes in the estimate of
MCO enrollment. For example, the estimate of
commercial MCO enrollment would have to be
lowered by almost 10% (from 77.8% to 68.1%)
to produce the same rates of pediatric asthma hos-
pitalizations for privately insured white children.
Results for children to 5 years of age were the most
sensitive, as the MCO enrollment rate would only
have to be lowered 4% (from 77.8% to 73.7%) to
produce equal rates of asthma discharges for MCO
and FFS patients.
As shown in Figure 2, elderly individuals in
Medicare MCOs had fewer discharges with im-
munization-preventable pneumonia and influenza
than did elderly individuals in FFS plans (1.6 and
2.0 per 1000 elderly individuals, respectively),
based on the estimate of the Medicare MCO en-
rollment rate (13%). Similar results were found
across all racial groups. However, results for Afri-
can Americans and Hispanics should be viewed
more cautiously, since the estimated sizes of these
populations in Massachusetts were less than
50,000 and 10,000, respectively.
Figure 2 also depicts the threshold analysis for
the immunization-preventable pneumonia and in-
fluenza QI. The differences in rates of hospitaliza-
tion for the overall elderly population, as well as
whites and African Americans, are sensitive to
changes in the estimate of the Medicare MCO en-
rollment rate. If the MCO enrollment rate among
elderly Medicare beneficiaries was 10% rather
than 13%, there would be no difference in dis-
charge rates between MCO and FFS patients. At
MCO enrollment rates lower than 10%, the rate
of immunization-preventable pneumonia and in-
fluenza would be higher for MCO patients than
for FFS patients.
Figure 3 presents the results for short-term
complications of diabetes. Because of small cell
sizes, analysis by age and race could be conducted
only for privately insured discharges. Privately in-
sured adults in MCOs had fewer discharges with
diabetes short-term complications than did pri-
vately insured adults in FFS plans (0.7 and 3.3 per
1000 adults, respectively). This difference held
across both age groups examined (ages 18–64,
65 
 

 
). The lower rate of diabetes short-term com-
plications among individuals in MCOs held for all
race/ethnicity categories. For the Medicaid popu-
lation, adult recipients in MCOs also had lower
rates of discharge with short-term complications
of diabetes (2.1 per 1000 adults) than did their
counterparts in FFS plans (7.1 per 1000 adults).
Results of the threshold analysis for the diabe-
tes short-term complication QI varied depending
Figure 1 Number of discharges with
asthma per 1000 privately insured children
in Massachusetts, by insurance plan type,
age and race, 1995.
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on the age group that was examined. The differ-
ence in rates of hospitalization among the noneld-
erly adult population was very robust to changes
in the estimate of commercial MCO enrollment. A
27% reduction in the MCO enrollment rate (from
77.8% to 50.8%) was required to equal the rates.
Conversely, for the elderly population, only a 1%
reduction in the Medicare MCO enrollment rate
(from 13% to 12%) was required to produce
equal rates. For the Medicaid population, a 29%
reduction in the Medicaid MCO enrollment rate
(from 60% to 31%) was required to produce
equal rates of hospitalizations between MCO and
FFS.
 
Discussion
 
The study found overall rates of preventable hos-
pitalizations for MCO discharges were signifi-
cantly lower than for FFS discharges for four out
of the five QIs based on bivariate results. For the
fifth QI (immunization-preventable pneumonia)
there were marginal differences by type of insur-
ance coverage. Subgroup analyses by private ver-
sus public pay source, age group, and race tended
to support these findings. Multivariate analyses
for the two QIs with discharge-based denomina-
tors supported the bivariate results for the perfo-
rated appendix QI, but not for the low birth-
weight QI.
Some of the results presented in this study are
substantiated by prior research. For example, Lu-
rie et al. [37] found that glycosylated hemoglobin
levels indicated better control among elderly dia-
betics in managed care compared with FFS. Simi-
larly, we found lower hospitalization rates for
short-term complications of diabetes among indi-
viduals in managed care for the privately insured,
for patients aged 18–64, among all racial/ethnic
groups, and for Medicaid patients. Braveman et
al. [14] reported lower rates of ruptured appendix
among patients in private capitated settings com-
pared with the uninsured, Medicaid, and FFS pa-
tients. We found lower hospitalization rates for
perforated appendix and appendiceal abscess for
managed care patients overall, for adults 18 years
and older, and for whites.
Under the conditions examined here, results
may indicate more appropriate access to preven-
tive, primary, and surgical services for patients in
MCOs than for those using FFS. However, as
stated earlier, factors beyond those examined here
may have important influence on the rates of pre-
ventable hospitalizations. These factors include in-
come, level of education, and differences in en-
rolled populations such as disease prevalence and
severity of illness [9].
We faced limitations in the data available to
support these analyses.
First, logistic regression could not be performed
for the population-based QIs since there was no
direct link between hospital discharge data and
relevant patient populations at risk.
Second, there are limited data on patient char-
acteristics, such as age, sex, race/ethnicity, and in-
come, by managed care versus FFS plans. This
limitation affected the bivariate analyses. For ex-
ample, there were no data available on the break-
down of commercial MCO enrollment by age and
race; thus, for these analyses we assumed the same
Figure 2 Number of discharges with im-
munization-preventable pneumonia and in-
fluenza per 1000 elderly insured in Massa-
chusetts, by insurance plan type and race,
1995.
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level of enrollment for each subgroup. Sensitivity
analyses revealed that while the results for diabe-
tes complications are robust to changes in the esti-
mates of commercial MCO enrollment, the results
for pediatric asthma hospitalization are sensitive
to relatively small changes in these estimates.
Without the ability to control adequately for so-
ciodemographic characteristics of health plan en-
rollees, severity of illness, or case-mix, it is diffi-
cult to draw definitive conclusions about the
performance of one type of health plan compared
with another.
Third, although the database we employed in
the study included all discharges that occurred in
Massachusetts in 1995, inadequate sample sizes
for certain analyses (e.g., subgroup analyses for
African Americans and Hispanics) precluded de-
tection of statistically significant differences.
Fourth, we employed data from Massachusetts
because this state’s hospital discharge data system
provides unusually careful and detailed informa-
tion on MCO and FFS enrollment for patients.
However, the study results may not be generaliz-
able to the country as a whole due to differences
in the characteristics of enrolled populations in
states other than Massachusetts, and because
MCOs in other states face different regulatory
structures. As more states incorporate standard-
ized, specific payer information in their discharge
records, these types of analyses can be expanded.
In conclusion, this study indicates that rates of
preventable hospitalizations for two of the condi-
tions evaluated are lower for MCO enrollees (per-
forated appendix and diabetes complications) and
these results are robust to multivariate analyses
and changes in assumptions regarding MCO en-
rollment rates. For two additional indicators,
MCO rates do not differ from FFS rates (immuni-
zation preventable pneumonia and low birth
weight). Evaluation of one indicator (pediatric
asthma hospitalizations) suggests a lower rate
among some subgroups of MCO enrollees while a
higher rate was seen for children covered by Med-
icaid; these results were sensitive to assumptions
regarding MCO enrollment.
Managed care is a very broad term encompass-
ing a variety of health care entities (i.e., staff
model HMOs, preferred provider organizations,
and so forth) that use various methods to manage
health care service use. Future research efforts
should develop precise definitions of managed
care, and examine what specific aspects of man-
aged care work or do not work to improve the
quality of services. These results should add em-
pirical evidence to the debate concerning the im-
pact of managed care on quality of care. However,
Figure 3 Number of discharges with dia-
betic short-term complications per 1000
adults in Massachusetts, by insurance plan
type, age and race, 1995.
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until population-based data on managed care en-
rollees becomes available and until such data can
be linked to utilization and health outcomes infor-
mation, investigations into the quality of services
provided by MCOs compared to FFS plans cannot
be definitive.
 
These analyses were conducted under contract with the
Health Care Information Institute, a nonprofit organiza-
tion comprising employer coalitions, large corporate pur-
chasers of health care, provider systems, health plans,
and pharmaceutical companies.
The programming support of Leif Karell at Social and
Scientific Systems is greatly appreciated. Nancy Ray, for-
merly at MEDTAP International, and now working at
the Medicare Payment Assessment Commission (MED-
PAC) provided valuable input. The review comments of
Gregory de Lissovoy and the administrative support of Mel-
issa Kuehn at MEDTAP International are also appreciated.
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